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■ LETTER TO THE EDITOR ■
Primary appendiceal malignancies are rare and account
for less than 0.5% of all gastrointestinal tumors [1].
While these tumors are not very common, they have 
a tendency for ovarian spread when they disseminate
beyond the appendix. Most of them are presented at
the emergency room with nonspecific symptoms, such
as acute abdominal pain and huge pelvic mass, mimick-
ing advanced stage ovarian cancer. Definite diagnosis
preoperatively or intraoperatively is not easy. Therefore,
gynecologists, as well as surgeons, radiologists and
gastroenterologists, should consider carcinoma of the
appendix in the differential diagnosis of ovarian can-
cer. In addition, at the time of laparotomy, the appen-
dix should be evaluated carefully for suspected ovarian
carcinoma.
A 50-year-old woman presented at the emergency
room with complaints of lower abdominal pain. Clinical
examination revealed a protuberant, tense and diffusely
tender abdomen. A tender mass in the right adnexal
region was noted on pelvic examination. An ultrasound
scan demonstrated a solid/cystic mass of 16 cm in diam-
eter in the right ovarian region, while the uterus and
left ovary were found normal in size and morphology.
Computed tomography (CT) scan confirmed the pres-
ence of a 16 cm right pelvic mass with thin-walled sep-
tum, but no lymph nodes were revealed. There was no
mention of the appendix. The mass was suspected to be
a cystadenocarcinoma of the ovary (Figure 1).
Serum CA-125 levels showed a value of 73.8 U/mL.
The other hematologic and biochemical tests were nor-
mal, and the chest X-ray result was negative.
Three days later, the patient underwent laparot-
omy. During surgery, a complex cystic ovarian mass
(15 cm) with a gelatinous discharge extruding through
the capsule of the right mass was found (Figure 2). Peri-
toneal carcinomatosis was extensive. Pseudomyxoma
peritonei due to mucinous cystadenoma or cystadeno-
carcinoma of the ovary were considered to be the pri-
mary process first. However, swollen appendix with
intraluminal glassy mucinous masses and gelatinous
discharge extruding through the serosa were also found
during the operation. Under the impression of ovarian
cancer with extensive metastasis, optimal debulking
surgery was performed smoothly. Pathologic exami-
nation reported that sections of the appendix and
right ovary show mucinous cystadenocarcinoma, lined
by mucin-producing cells with stromal invasion. The
tumor cells of both sites, including right ovary and
appendix, were positive for CK20 and negative for CK7,
which were consistent with mucinous cystadenocar-
cinoma of appendiceal origin. The histologic features 
of peritoneal pseudomyxoma were also examined
(Figure 3).
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Figure 1. Contrast-enhanced computed tomography scan
reveals a huge cystic tumor in lower abdomen with internal
septa (black arrow), which proved to be metastatic ovarian
tumor. A tubular structure (white arrow) is noted in the 
iliac-fossa, adjacent to the cecum (arrowhead), indicating
appendiceal mucocele.
Taiwan J Obstet Gynecol • September 2007 • Vol 46 • No 3 305
Appendiceal Cancer Mimicking Ovarian Cancer
Therefore, under the impression of Dukes D appen-
diceal cancer stage IV, right hemicolectomy and adju-
vant systemic chemotherapy were necessary and needed.
However, given the poor survival rates in the advanced
stage, especially in patients presenting with carcino-
matosis, she considered to receive palliative treatment
instead. The postoperative course was uneventful.
Follow-up CA-125 levels were within the normal range.
CT scan showed no evidence of recurrence, and her con-
dition was relatively stable. The patient was still without
complaint nor was there any evidence of recurrence 
4 months after the surgery.
Primary appendiceal malignancies are rare and
account for less than 0.5% of all gastrointestinal tumors
[1]. While these tumors are uncommon, they have a
tendency for ovarian spread when they disseminate
beyond the appendix. Most of them are presented at
the emergency room with nonspecific symptoms, such
as acute abdominal pain and huge pelvic mass, mim-
icking advanced stage ovarian cancer. In addition, the
majority of the patients diagnosed with of appendix
adenocarcinoma are in the age group of 40–65 years,
similar to the age group of those with ovarian cancer
[2]. Even the increase of the serologic tumor marker
(CA-125) is not helpful in the discrimination between
ovarian and appendiceal cancers, because it may be
elevated in both entities [2]. Radiologic examinations
(sonography, CT scan, magnetic resonance imaging
Figure 2. A complex cystic mass (15 cm in diameter) with a
gelatinous discharge extruding through the capsule of the
right mass (black arrow) was found. Besides, swollen appen-
dix (white arrow) with intraluminal glassy mucinous masses
was also noted during the operation.
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Figure 3. Representative results of CK7 and CK20 immunostaining in appendiceal and ovarian carcinomatous tissues. CK7
expression in (A) appendiceal carcinomatous tissues and (B) ovarian carcinomatous tissues are both negative; in contrast,
CK20 expression in (C) appendiceal tissues and (D) ovarian tissues are both positive (A–D: original magnification ×400).
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scan) are not valuable either, especially in the absence
of experience with the radiologic detection of primary
adenocarcinoma of the appendix (Table). A certain
preoperative diagnosis of the primary adenocarci-
noma of the appendix is usually not possible; therefore,
close interdisciplinary postoperative management is
necessary [2].
In fact, the diagnosis is considered intraoperatively
only 32% of the time [1]. It is not surprising to men-
tion the obviously huge pelvic mass and ignore the
swollen and glassy mucinous appendix, especially when
differential diagnosis of appendix adenocarcinoma is
not kept in mind. As a result, once diffuse collections
of gelatinous fluid and mucinous implants on the peri-
toneal surface, termed jelly belly, are noted during
exploratory laparotomy, the appendix must be exam-
ined carefully. Metastasis to the appendix is usually in
the form of serosal studding, as opposed to the lumen-
obliterating tumor mass more typical of a primary
appendiceal cancer. Tumors containing signet ring
cells are usually not primary ovarian cancers. Widely
metastatic carcinoids and adenocarcinoids are also
unlikely to be of ovarian origin. During the operation
in our case, we neglected the swollen and glassy muci-
nous appendix and did not perform frozen section
analysis.
At the time of permanent histopathologic evaluation,
the use of differential cytokeratin (CK), especially CK7
and CK20, is currently popular. CK7 is a highly sensi-
tive marker for primary ovarian epithelial tumors of all
cell types, staining 96% or more of cases and typically
strongly marking the cytoplasm of most of the neoplas-
tic cells [3]. In contrast, CK20 is highly sensitive for
primary adenocarcinomas of the large intestine and
appendix, where it marks 90% or more of tumors, typi-
cally in a diffuse pattern. CK20 is also positive in 75%
of primary ovarian mucinous carcinomas, although the
staining is commonly patchy [3]. Diffusely CK7-positive
tumors that are either patchy CK20-positive or CK20-
negative are more likely to be primary ovarian tumors
than metastatic intestinal carcinomas; the reverse holds
for CK7-negative, diffusely CK20-positive carcinomas.
Epithelial tumors of the appendix have been classi-
fied into four histologic subtypes: carcinoids, muci-
nous cystadenocarcinoma, colonic adenocarcinoma,
and adenocarcinoid. Carcinoid tumors account for
85% of the appendix cancer, followed in prevalence 
by mucinous cystadenocarcinoma, colonic adenocar-
cinoma, and the unusual adenocarcinoid tumors (8%,
4%, and 2%, respectively) [4].
The anatomic peculiarities of the appendix lead 
to several considerations in regard to appendiceal 
Table. Differences between the primary adenocarcinoma of the appendix and the mucious ovarian cancer
Appendix cancer Mucinous ovarian cancer
Incidence 0.2–0.5% of all malignant gastrointestinal 8–10% of epithelial ovarian cancer
malignancies
Symptoms Lower abdominal pain, acute appendicitis, Gastrointestinal symptoms, pain, disorders in 
abscess menstrual cycle
Age group with 40–65 years 40–65 years
highest incidence
CA-125 Usually elevated Usually elevated
Radiologic CT scan, MRI or sonography but poor Sonography, CT scan
examination sensitivity
Staging Dukes (surgical/pathologic) FIGO (surgical/pathologic)
Classification at Dukes B1 and Dukes B2, 62.5% FIGO III and IV, 70%
time of diagnosis
Cytokeratin staining
CK7 Approximately 50% positive in a patchy pattern > 96% typically strongly positive
CK20 > 90% positive in a diffuse pattern 75% positive in a patchy pattern
Surgical therapy Appendectomy and right-sided hemicolectomy Debulking surgery, including hysterectomy, 
adnectomy, appendectomy, omentectomy, 
pelvic and para-aortic lymphadnectomy
Chemotherapy 5-fluorouracil Paclitaxel and platinum-based chemotherapy
CT = computed tomography; MRI = magnetic resonance imaging; FIGO = International Federation of Gynecology and Obstetrics.
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neoplasms. The narrow appendiceal diameter predis-
poses to occlusion of the lumen by the neoplasm early
in its course. Another anatomic consideration is that
the appendix often has deficiencies of both longitudi-
nal and circular muscle fibers, which may not only 
predispose to perforation but also leads to early 
dissemination [5].
The Dukes classification system for malignant gas-
trointestinal tumors is well established as a valid prognos-
tic factor of primary adenocarcinoma of the appendix.
It was documented that nineteen percent of patients
with primary adenocarcinoma of the appendix were at
stage B1, and 44% of all were at stage B2 of the Dukes
classification at the time of diagnosis [2,6]. Survival 
is significantly correlated with the extent of tumor
spread. The patient we present here was diagnosed of
appendiceal cancer (mucinous adenocarcinoma, stage
Dukes D). The 5-year survival rate is 6%.
Primary adenocarcinoma of the appendix is rare;
therefore, issues regarding diagnosis, operative man-
agement, and adjuvant chemotherapy are not well de-
scribed and established. Basically, the primary therapy
is surgical intervention, including right hemicolectomy,
and adjuvant chemotherapy with intravenous continu-
ous infusion 5-fluorouracil, which is the most common
agent. However, even after right hemicolectomy and
adjuvant chemotherapy, the prognosis is still disappoint-
ing, especially in patients presenting with carcinomatosis
or advanced stage, and all efforts should be considered
palliative. Though uncommon, gynecologists, as well
as surgeons, radiologists and gastroenterologists, should
consider carcinoma of the appendix in the differential
diagnosis of the ovarian cancer. In addition, at the
time of laparotomy, the appendix should be evaluated
carefully for suspected ovarian carcinoma.
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